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Cervical spondylotic myelopathy (CSM) is the most common type of spinal cord 2 dysfunction in patients older than 55 years [1] [2] [3] . The severity of somatosensory dysfunction, 3 i.e. the prolonged latency of somatosensory evoked potential (SEP), has been identified as an 4 indicator for the poor prognosis in CSM patients after surgical management . However, the 5 information regarding the extent of somatosensory tract damage in CSM patients remains to 6 be explored. 7 The emerging diffusion tensor imaging (DTI) technique provides in vivo detection of the 8 microstructure of the spinal cord parenchyma [5] . Fractional anisotropy (FA) and diffusivities, 9 e.g., mean diffusivity (MD), axial and radial diffusivities (AD and RD), were derived from 10 the diffusion tensor matrix, which are commonly used in DTI analysis to describe the voxels' 11 diffusion properties [6] . Above diffusion indices are attributed to the densely packed axonal 12 membranes in the spinal cord, and they may reflect microarchitectural changes associated 13 with the demyelination process and axon damage in neurological injury and disease [7, 8] .
14 Feasibility of DTI has been used for CSM patients in previous studies [9] [10] [11] [12] [13] [14] [15] [16] [17] . However, little 15 is known about the specific spinal tract damages in CSM due to the poor quality of diffusion 16 MR images in previous studies under relatively lower magnetic field strengths, i.e., 0.2 and 17 1.5 Tesla, or sagittal slicing of the cervical spinal cord [9] [10] [11] [12] [13] [14] [15] [16] [17] . Several approaches were 18 employed to improve the quality of diffusion MR images, including use of a 3.0-Tesla MRI 19 scanner, optimizing the axial slice thickness to achieve a good signal/noise ratio (SNR) and 20 reducing motion artifacts through cardiac/respiratory gating [18, 19] . The improved image This study aimed to (1) characterize the diffusion properties of the ventral, lateral and 24 dorsal columns in the healthy and myelopathic cervical cord using diffusion MR images and 25 (2) correlate SEP status, i.e., normal or prolonged latency, with DTI findings in CSM patients.
26
Materials and Methods
1
Subjects
2
The institutional review board of research ethics approved all experimental procedures in 3 this study. A total of forty volunteers were recruited with informed consent (25 healthy 4 subjects at the age of 52±7 years old and 15 CSM patients at the age of 60±9 years old). All 5 volunteers were screened to confirm their eligibility before the study. The inclusion criteria 6 for healthy subjects were with intact sensory and motor function and a negative Hoffman's defined as delayed N19 latency (exceeding 2.5 SD),regardless of the peak-to-peak amplitude 24 (< 0.5 µV), or waveform disappearance [4] . 1 acquisition process, the subject was placed in a supine position with the sense neuro-vascular 2 (SNV) head and neck coil enclosing the cervical region and instructed not to swallow to 3 minimize motion artifacts. The subject was then scanned to produce anatomical T1-weighted 4 (T1W) images, T2-weighted (T2W) images and diffusion tensor images (DTI).
5
Sagittal and axial T1W and T2W images were acquired for each subject. A fast spin echo 6 (FSE) sequence was employed. A total of 11 sagittal images covering the whole cervical 7 spinal cord were acquired. Cardiac vectorcardiogram (VCG) triggering was applied to 8 minimize the pulsation artifact from CSF. A total of 12 transverse images covering the 9 cervical spinal cord from C1 to C7, each of which was placed at the center of either a 10 vertebrae or intervertebral disc, were acquired. Diffusion MRI images were acquired using 11 the pulsed sequence of single-shot spin-echo echo-planar imaging (SE-EPI with intact and impaired SEP responses were performed using one-way ANOVA. Yonenobu K, Abumi K, Nagata K, Taketomi E, Ueyama K. Interobserver and intraobserver 7 reliability of the japanese orthopaedic association scoring system for evaluation of cervical compression prolonged latency (CSM_lat-). In the CSM_lat-group, FA drops mainly in the dorsal and lateral 33 columns. Yet in the CSM_lat+ group, the changes in FA are much more extensive not only at the 34 lesion level but cephalic to the lesion, and involved in all three columns ("*" Indicates statistical1 Note: "+"/"-" indicates the presence (or absence) of pathological signs. Finger escape signs were graded as: "0" all, none deficiency; "1" little finger unable to hold adduction; "2" little or little and ring finger unable to assume adduction; "3" little and ring finger unable to assume adduction or full extension; "4" little, right and middle unable to assume adduction or full extension.
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